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Disclaimer/ My Goals 

• This talk is based on my personal and professional experience. 
• The presenter has not been compensated for travel or professional fees. 
• This information is based on science and facts. 
• The main goal of this presentation 

• Get the Waters Tested 
• Educate Citizens on Wellhead Protection/ Water Quality 
• Add to the Citizens Groundwater Database 
• Support Private Well Construction Standards 
• Fix Poorly Constructed Private Wells 
• Protect Our Groundwater Resources 

DIM0199832 DIM0199838 



DIM0199832 DIM0199839 



DIM0199832 DIM0199840 



DIM0199832 DIM0199841 



ow Pic emu 

DIM0199832 DIM0199842 



DIM0199832 DIM0199843 



DIM0199832 DIM0199844 



DIM0199832 

PA -Private Wells Not Regulated 

• Private Wells Are Not Regulated under Safe 
Drinl<ing Water Act 

+ EPA-NO 

+ PADEP-NO 

+ County - Very Few Counties in P A 

+ Townships- some have basic ordinance 
on placement- some have comprehensive 
requirements 

+ Where are these Wells? 
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Lets Be Honest - We have Problems 
in Pennsylvania with Private Wells 

• Wells Poorly Constructed- either poor 
casing, inadequate casing, or annular space 
not grouted. 

• Wells Too Deep- Mixing Fresh and Saline 
Aquifers 

• Wells in the Wrong Place 
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Before Marcellus Shale Development 
What was the Quality of Private Well Water? 

A USGS survey found that 70% of private wells were contaminated. This 
contamination could result in acute or chronic health concerns ( 1996). 

Sixty-Four Percent of the identified waterborne disease outbreaks in the 

United States during 1999 and 2000 occurred in unregulated private water 

Wells. Lee et al. (2002). -

Testing Conducted by Wilkes University in through out the United States 
indicates that 30 to over 50% may be contaminated- Mostly by Total 
Coliform Bacteria- 30% of these E. coli. Positive (1989- 2010). 

PSU- Master Well Owner Network suggests that 33 to 50% of Private 
Well Owners in PA may have some Form of contamination. 
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Not Just a Marcellus 
Shale Issue and in some cases 

other Private Wells are Part of the Problem 
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Goal of the Database 

• Provide a Central Location to Store Baseline Pre
Drilling and/or Post-Drilling Water Quality Data 
for the Region 

• Document Quality by Geological Formation 

• Identify Existing Regional Issues or Concerns 

• Provide an Un-Biased Community Resource 

• Provide a Mechanism to Track Temporal, Spatial, 
and other Geospatial Variation in Water Quality. 
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Copper - Typically 
Blue or Blue-Green Staining 

May also have elevated levels 
of Lead and Zinc. 
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What are Phthalates? 

• Used as Plasticizers- is a substance which when 
added to a material, usually a plastic, mal<es it 
flexible and easier to handle. 

• Bis(2thylhexylphthalte) (DEHP)- DW Standard-
6 ppb - GI problems, possible endocrine disruptor 
and carcinogen. 

• Recent Testing- Highest Value was 60 ppb. 

• How did this get in the aquifer? 
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Comments on Sodium 

• Sodium - Not regulated by the EPA - not a 
primary or secondary drinl<ing water 
standard. 

• Sodium - Background Levels - Mean 15 
mg/L (Pre-drilling - < 1 to 630 mg/L) 

• Most Pre-Drilling Elevated Levels of 
Sodium associated with Road Salt or Saline 
Water Intrusion. 
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Comments on Bromide 

• Bromide - Not regulated by the EPA - not a 
primary or secondary drinl<ing water 
standard. 

• Bromide- Background Levels- Mean 0.07 
mg/L (Pre-drilling-< 0.01 to 6.2 mg/L) 

• Most Pre-Drilling Elevated Levels of 
Bromide associated with Saline Water 
Intrusion. 
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Methane in Water 

DIM0199832 

~ Methane has been a hidden issue in NEP A. 

~ The gas is colorless, tasteless, and odorless 
and there are no known health effects. 

• Potential concerns relate to flammability/ 
explosiveness of gas. 

~ Background - appears to range from non
detect to over 20+ mg/L (highly variable) in 
Northeast Pennsylvania. 

~ I lite my first well water sample in about 
1989- thanks to methane gas. 
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Methane (a little more) 
• The Coal regions and northern portion of NEP A, and areas associated with the 

Mahantango I Marcellus Shale may have elevated levels of methane. 

• No drinking water limit, but Office of Surface Mines recommends monitoring 
for concentrations from 10 to < 28 mg/L and immediate action for 
concentrations> 28 mg/L 

~ My Recommendations (Oram, 2009): 

+ < 2 mg/L -Monitor annually with passive venting, annual testing 

• > 2 to 7 mg/L - Monitoring with active venting- Twice a Year for One 
Year (During Times Out-gassing is Severe). 

+ > 7 mg/L to < 10 mg/L - active venting, pump shroud, isotophic analysis. 
Quarterly Testing for one year. 

~ > 10 mg/L -Treatment , active venting with more aggressive 
management, isotophic analysis , and possible well rehabilitation
Monthly testing for up to one year. 
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Methane Gas Level - Change over 
Time- Time with Highest Levels 
• barometric pressure is low and soils are 

saturated; 

• when snow cover is just beginning to melt; 

• the ground is frozen or ice covered; or 

• under long-term pumping conditions for the 
well when the well is experiencing the 
lowest dynamic water level and greatest 
draw down. 
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Could this explain the 
Bromide Issue?? 
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Changes in the Regulations or other 
Work a Local Task Force Approach 
• Require cement bond-logging. 
• Require a self-contained liner system. 
• Require cementing borehole to the surface or at a 

minimum the inner most string of casing with pressure 
monitoring. 

• Require the development of private well owner impact 
plans that outline what is to be done and steps taken to 
address a suspected private well impact. 

• Consider creating an information document that tells 
private well owners their rights, whom to call, when to 
call, and where to get help. 
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Hydraulic Fracturing 
Hyaraulic traclu rin g, or 
'!racing" invol;.es the injection 
or more than a mnnon ganons 
Qf water, sand and chemicals 
at high pressure down and 
across i'lto horizontally d~illed 
wells as tar as 1 0,000 ieet 
below tl'le surface. The 
pressurzed mixture causes 
the rock layer, in this case 
J..larcellus Shale. to crack. 
These r ssures are 
by the sand partic le:~ 
natural gas 
llow up the 

Up to a few thousand feet 

Brine I connate 
Water- Trapped 
In formation 
when deposited 
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Changes in the Regulations 
• Require Lined Sites with Containment. 
• Require Data to be Posted on Frac Focus- htt ://www.fracfocus.or 

(Post data as percent and concentration) 
• Require Cement Bond Logging. 
• Require Cementing to Surface for all strings and production casing and 

protection of saline aquifer (Consistent with EPA UIC Program). 
• Require Monitoring Private Wells During Drilling Process -Field Screening 

Only 
• Increase baseline testing zone to cover the anticipated capture zone for the 

well pad. 
• More Cased Zones- Multiple Cement Casing 

• New Strings -Placed Based on Local Geology and Well Survey 
• Shallow Freshwater 
• Deeper Freshwater 
• Saline Zone Casing 
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What Local Leadership Can Do? 
• Promote Education and Outreach Programs and Get Informed 

• Encourage Gas Companies to Have Copy of Permit Available Locally for Review 

• Have Open Discussion with Gas Companies and Royalty Owners 

• Encourage Citizens to Participate in Baseline Testing 

• Use Baseline Data to Make Decisions- it is not just a formality! 
• Private Well Construction and Siting Standards 
• Develop a Way to Fix Poorly Constructed Private Well- "We all live downstream". 
• Monitor Private Wells During the Drilling I Development Process 
• Develop Community Support Program- Central Location Where Citizen Can Call and 

Get Answers- NOT the Run-a-Round. 

• Promote Solutions that fix a problem- not just treat the symptoms (New Fact 
Available) 

• Cementing Portions of Wells that are too deep. 
• Pump Shrouds 
• Extending Casing - Using Liners in Private Wells 

Support the Citizen Groundwater/ Surfacewater Database 
WE ALL LIVE Downstream! (Send No Money- Just Data!) 
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Consider Vulnerability Analysis 

• Is the Well Shallow? 
• Is the Well Cement Grouted? 
• How deep is the Casing? 
• Does the Well Show Signs of Saline Water or Elevated 

Methane ? - Pre-Drilling 
• Does the well have an elevated level of bacteria, chloride, 

sodium, or intermittent discolored water? 
• If so - this may be a well that is vulnerable to surfacewater 

or near surface influence and act as a pathway to 
contamination or a pathway for "saline water". 

• This well should be inspected, fixed, upgraded, or 
abandon. 
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